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Descent into the LOREX rabbit hole
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pp-reactions in the Sun produce neutrinos
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Borexino Super Kamiokande IceCube

Neutrino detectors
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Proposal for a geological neutrino detector
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Thallium is sensitive to the widest range of neutrino energies
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Lorandite (TlAsS2), a geological neutrino detector

* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

The lorandite is old enough to be useful
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb

Muon interference
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough

Muons are attenuated with depth
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Pavícević (1994)

* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough

The Allchar mine is only 120 m deep
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Greece

(2x vertical exaggeration)

North Macedonia

* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough
However: Allchar is located in the mountains

Erosion rates in Allchar are probably high
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Pavícević (1994)

* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough
However: Allchar is located in the mountains
So: it may have been deeper in the past

High erosion rates => greater depths in the past
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Interlude: spallation products of cosmic ray neutrons and muons
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Accelerator Mass Spectrometry (AMS)
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Volcanology Fluvial histories

Rock falls Glaciology Erosion Neo-tectonics

Geomorphological applications of cosmogenic nuclides
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Stable nuclide, no erosion
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Radionuclide, no erosion
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1859 2001

Dating the glacial retreat
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Stable nuclide, steady-state erosion
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough
However: Allchar is located in the mountains
So: it may have been deeper in the past
Unfortunately, 36Cl concentrations are high,
implying low erosion rates.

A cosmogenic erosion rate study from 1991
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough
However: Allchar is located in the mountains
So: if erosion is sufficiently high, then
Allchar would have been deeper in the past
Unfortunately, 36Cl concentrations are high,
implying low erosion rates.
However, Dockhorn didn’t measure 35Cl,
so they may be underestimating erosion.

The 1991 study may have been inaccurate
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough
However: Allchar is located in the mountains
So: if erosion is sufficiently high, then
Allchar would have been deeper in the past
Unfortunately, 36Cl concentrations are high,
implying low erosion rates.
However, Dockhorn didn’t measure 35Cl,
so they may be underestimating erosion.
So: M. Pavicevic repeats the 
cosmo dating.

Lieber Pieter,

beiliegend sende ich Dir folgende Tabellen:

           

1. AMS 26Al VERA 2002
2. AMS 53Mn 2005
3. AMS 10Be PRIME Lab 28.07.2008
4. AMS 26Al und 10Be PRIME lab und VERA
5. AMS 26Al PRIME Lab 25.05.2009
6. AMS 26Al PRIME Lab 22.01.2010
7. GMI Untersuchungen 20.01.2009
 

Ich rufe Dich heute Nachmittag, noch einmal mit Dir die 
Tabelle durchdiskutieren.

Bis gleich wieder

 

Viele Grüsse

Miodrag

Second attempt at measuring the erosion rate
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough
However: Allchar is located in the mountains
So: if erosion is sufficiently high, then
Allchar would have been deeper in the past
Unfortunately, 36Cl concentrations are high,
implying low erosion rates.
However, Dockhorn didn’t measure 35Cl,
so they may be underestimating erosion.
So: M. Pavicevic repeats the cosmo dating.
However, uses suboptimal sampling strategy.

Samples were collected in anthropogenically disturbed locations
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Third attempt at measuring the erosion rate
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Field work in 2015: a variety of sampling strategies
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Estimating erosion rates with cosmogenic 36Cl
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Estimating catchment-wide erosion rates

Von Blanckenburg (2005)
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Results
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* Lorandite is a natural neutrino detector
* Allchar is the world’s only lorandite mine
* This lorandite is 4.8 million years old

However: muons also produce 205Pb
So: the mine must be deep enough
Unfortunately, the mine is not deep enough
However: Allchar is located in the mountains
So: if erosion is sufficiently high, then
Allchar would have been deeper in the past
Unfortunately, 36Cl concentrations are high,
implying low erosion rates.
However, Dockhorn didn’t measure 35Cl,
so they may be underestimating erosion.
So: Pavicevic repeats the cosmo dating.
However, uses suboptimal sampling strategy
Using better samples. LOREX 
does seem feasible!

Catchment wide erosion rates and conclusions
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The end of the rabbit hole

LOREX CEvNS

background low high

locations 1 many (?)
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